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Figure S-1. Chemical structures of TBBPA and its haptens T1–T6 
1
. T5 conjugated 

with thyroglobulin was used to immunize the alpaca; T3 conjugated to bovine serum 

albumin (BSA) was used as the coating antigen for VHH selection. 
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Figure S-2. Amino acid sequences of positive VHHs against TBBPA. Five groups 

were obtained from 16 clones and one VHH was selected from each group. The dots 

indicate that the sequences are identical to the T3-4 arbitrarily chosen as a reference 

sequence. Dashed are marked as the absence of amino acid in comparison with the 

reference sequence. The sequence of T3-15 was shown in a previous study 
2
. 

 

 

 

 

 



 S-5 

Figure S-3. SDS-PAGE gel image of purified VHH and VHH-AP. Lane 1: protein 

standards. Lane 2, 4, 6, 8, and 10 indicate purified VHH T3-4, T3-9, T3-12, T3-15, 

and T3-16, respectively. Lane 3, 5, 7, 9, and 11 indicate purified T3-4-AP, T3-9-AP, 

T3-12-AP, T3-15-AP, and T3-16-AP, respectively. 
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Figure S-4. Calibration curves of T3-15-AP for TBBPA in the one-step assay coated 

with T3-BSA and T5-BSA, respectively. A series of concentrations of TBBPA were 

diluted in 10% of methanol in PBS. Values are the mean ± standard deviations of 

three well replicates. 
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Figure S-5. Comparison of stability between VHH T3-15 (triangle) and T3-15-AP 

(diamond). A: The tolerances of T3-15 and T3-15-AP on heating at 90 
o
C. B: The 

storage stability of T3-15 and T3-15-AP at ambient temperature (roughly 22 
o
C).  
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Figure S-6. Binding ability of VHH T3-15, under the protection of reagents NaN3 and 

glycerol at ambient temperature, to coating antigen T3-BSA. The final contents of 

NaN3 and glycerol in VHH solution were 0.02% and 50%, respectively. 
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